United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/060,247 



02/01/2002 



Hiromi Yuasa 



22850 7590 04/06/2004 

OBLON, SPIVAK, MCCLELLAND, MAIER & NEUSTADT, P.C. 
1940 DUKE STREET 
ALEXANDRIA, VA 22314 



219138US2SRD 



8893 



EXAMINER 



BERNATZ, KEVIN M 



ART UNIT 



PAPER NUMBER 



1773 

DATE MAILED: 04/06/2004 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



Office Action Summary 


Application No. 

10/060,247 


Applicant(s) 

YUASA ETAL 


Examiner 

Kevin M Bernatz 


Art Unit 

1773 





- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
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DETAILED ACTION 

Response to Amendment 

1 . Amendments to the specification and claims 1 - 25 and 28 - 31 , filed on January 
21 , 2004, have been entered in the above-identified application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 103 

3. Claims 25 - 31 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Kamiguchi et al. (U.S. Patent App. No. 2002/0048128 A1 ) in view of Yoshikawa et al. 
(JP 1 1-154609 A). See U.S. Patent No. 6,132,892 which is the U.S. equivalent of JP 
'609 A. 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1 .132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1 .131 ; or (3) an oath or declaration under 37 CFR 1 .1 30 stating that the application and 
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reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321 (c). For applications filed on or after November 29, 
1999, this rejection might also be overcome by showing that the subject matter of the 
reference and the claimed invention were, at the time the invention was made, owned 
by the same person or subject to an obligation of assignment to the same person. See 
MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Regarding claim 25 - 27, Kamiguchi et al. disclose a magnetic recording- 
reproducing apparatus comprising a magnetic recording medium and a magnetic head 
using a magnetoresistive device (Title and Figures) comprising a magnetization pinned 
layer of which the magnetization direction is substantially pinned to one direction (Figure 
9, element P and Paragraph 0094); a magnetization free layer of which the 
magnetization direction is changed in accordance to an external magnetic field (Element 
F and Paragraph 0094); a nonmagnetic intermediate layer formed between the 
magnetization pinned layer and the magnetization free layer (Element S and Paragraph 
0092); and electrodes (Elements El) allowing a sense current to flow in a direction 
substantially perpendicular to the plane of the stack including the magnetization pinned 
layer, the nonmagnetic intermediate layer and the magnetization free layer (Paragraphs 
0096 - 0098), wherein both of the magnetization pinned layer and the magnetization 
free layer have a laminate structure comprising at least two ferromagnetic layers and at 
least one insert layer formed between the two ferromagnetic layers (Elements FM, R, 
NM) , in which the ferromagnetic layers are ferromagnetically coupled (Paragraph 



Application/Control Number: 10/060,247 Page 4 

Art Unit: 1773 

0128), the ferromagnetic layers being formed of an FeCoNi alloy (Paragraphs 0124 - 
0126) and the insert layers being formed of a non-magnetic material meeting applicants' 
claimed Markush group (Paragraphs 0040, 0041 and 0132) and having a thickness 
falling in the range of between 0.03 nm and 1 nm (Paragraph 0046 and Examples). 

Kamiguchi et al. fail to disclose using a FeCoNi Fe-rich alloy meeting applicants' 
claimed composition limitations. 

However, Yoshikawa et al. teach that Fe-rich soft-magnetic alloys possessing a 
composition meeting applicants' claimed composition limitations (col. 5, lines 59 - 65; 
col. 6, lines 20 - 30; and Table 6 - Fe 60 Co 15 Ni25) for use in thin-film magnetic heads 
(col. 1, lines 8 - 45) wherein the use of a Fe-rich composition is desired because "the 
first phase A can be constituted of a Fe-Co alloy of body-centered cubic structure in 
which large saturation magnetic flux density can be obtained" (col. 6, lines 26 - 30). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Kamiguchi et al. to use an Fe-rich 
FeCoNi alloy meeting applicants' claimed composition limitations as taught by 
Yoshikawa et al. inorder to produce a Fe-Co alloy of body-centered cubic structure in 
which large saturation magnetic flux density can be obtained. 

Regarding claims 28 and 29, Kamiguchi et al. disclose antiferromagnetic and 
electrode layers meeting applicants' claimed structural limitations (Figure 8, layers "El" 
and "A"). 

Regarding claim 30, Kamiguchi et al. disclose insert layers meeting applicants' 
claimed composition limitations (Paragraphs 0040, 0132 and Examples). 
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Regarding claim 31, Kamiguchi et al. disclose pinned and free layers meeting 
applicants' claimed thickness limitations (Paragraphs 0152 - 0153 and Examples). 

4. Claims 25 - 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kamiguchi et al. (U.S. Patent App. No. 2002/0051 380 A1 ) in view of Yoshikawa et al. 
(JP 1 1-154609 A). See U.S. Patent No. 6,132,892 which is the U.S. equivalent of JP 
'609 A. 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1 ) a showing under 37 CFR 1 .132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1 . 1 31 ; or (3) an oath or declaration under 37 CFR 1 . 1 30 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1 .321(c). For applications filed on or after November 29, 
1999, this rejection might also be overcome by showing that the subject matter of the 
reference and the claimed invention were, at the time the invention was made, owned 
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by the same person or subject to an obligation of assignment to the same person. See 
MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Regarding claim 25 - 27, Kamiguchi et al. disclose a magnetic recording- 
reproducing apparatus comprising a magnetic recording medium and a magnetic head 
using a magnetoresistive device (Title and Figures) comprising a magnetization pinned 
layer of which the magnetization direction is substantially pinned to one direction (Figure 
1, element P and Paragraph 0034); a magnetization free layer of which the 
magnetization direction is changed in accordance to an external magnetic field (Element 
F and Paragraph 0034); a nonmagnetic intermediate layer formed between the 
magnetization pinned layer and the magnetization free layer (Element S and Paragraph 
0034); and electrodes (Elements El) allowing a sense current to flow in a direction 
substantially perpendicular to the plane of the stack including the magnetization pinned 
layer, the nonmagnetic intermediate layer and the magnetization free layer (Element I 
and Paragraphs 0035 and 0085), wherein both of the magnetization pinned layer and 
the magnetization free layer have a laminate structure comprising at least two 
ferromagnetic layers and at least one insert layer formed between the two ferromagnetic 
layers (Elements PF, PN, FF and FN), in which the ferromagnetic layers are 
ferromagnetically coupled (Paragraph 0035), the ferromagnetic layers being formed of 
an FeCoNi alloy (Paragraphs 0038, 0107 and 0108) and the insert layers being formed 
of a non-magnetic material meeting applicants' claimed Markush group (Paragraph 
0090) and having a thickness falling in the range of between 0.03 nm and 1 nm 
(Paragraph 0094 and Examples). 
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Kamiguchi et al. fail to disclose using a FeCoNi Fe-rich alloy meeting applicants' 
claimed composition limitations. 

However, Yoshikawa et al. teach that Fe-rich soft-magnetic alloys possessing a 
composition meeting applicants' claimed composition limitations (col. 5, lines 59 - 65; 
col. 6, lines 20 - 30; and Table 6 - Fe 6 oCoi 5 Ni25) for use in thin-film magnetic heads 
(col. 1, lines 8 - 45) wherein the use of a Fe-rich composition is desired because "the 
first phase A can be constituted of a Fe-Co alloy of body-centered cubic structure in 
which large saturation magnetic flux density can be obtained" (col. 6, lines 26 - 30). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Kamiguchi et al. to use an Fe-rich 
FeCoNi alloy meeting applicants' claimed composition limitations as taught by 
Yoshikawa et al. inorder to produce a Fe-Co alloy of body-centered cubic structure in 
which large saturation magnetic flux density can be obtained. 

Regarding claims 28 and 29, Kamiguchi et al. disclose antiferromagnetic and 
electrode layers meeting applicants' claimed structural limitations (Figure 1, layers "El" 
and "A"). 

Regarding claim 30, Kamiguchi et al. disclose insert layers meeting applicants' 
claimed composition limitations (Paragraph 0090 and Examples). 

Regarding claim 31, Kamiguchi et al. disclose pinned and free layers meeting 
applicants' claimed thickness limitations (Paragraph 0093 and Examples). 
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5. Claims 25 - 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dykes et al. (U.S. Patent No. 5,668,688) in view of Iwasaki et al. (U.S. Patent No. 
6,159,593) and Yoshikawa et al. (JP 1 1-154609 A). See U.S. Patent No. 6,132,892 
which is the U.S. equivalent of JP '609 A. 

Regarding claim 25 - 27, Dykes et al. disclose a magnetic recording-reproducing 
apparatus comprising a magnetic recording medium and a magnetic head using a 
magnetoresistive device (Title and Figures) comprising a magnetization pinned layer of 
which the magnetization direction is substantially pinned to one direction (Figure 3A, 
element 98 and col. 3, lines 60 - 62); a magnetization free layer of which the 
magnetization direction is changed in accordance to an external magnetic field (Element 
94 and col. 1, lines 41 - 53); a nonmagnetic intermediate layer formed between the 
magnetization pinned layer and the magnetization free layer (Element 96 and col. 3, 
lines 46 - 55); and electrodes (Elements 92 and 104) allowing a sense current to flow in 
a direction substantially perpendicular to the plane of the stack including the 
magnetization pinned layer, the nonmagnetic intermediate layer and the magnetization 
free layer (Figure 3B and col. 1, lines 20 - 28). 

Dykes et al. fail to disclose wherein both of the magnetization pinned layer and 
the magnetization free layer have a laminate structure comprising at least two 
ferromagnetic layers and at least one insert layer formed between the two ferromagnetic 
layers, in which the ferromagnetic layers are ferromagnetically coupled, the 
ferromagnetic layers being formed of an FeCoNi alloy and the insert layers being 
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formed of a non-magnetic material meeting applicants' claimed Markush group and 
having a thickness falling in the range of between 0.03 nm and 1 nm. 

However, Iwasaki et al. teach that in magnetoresistive elements, using a free and 
pinned magnetic layer possessing a laminate structure meeting applicants claimed 
structural limitations (Figure 37, elements 51 and 52, and col. 42, line 54 bridging col. 
43, line 17), in which the ferromagnetic layers are ferromagnetically coupled (col. 43, 
lines 14-17), the ferromagnetic layers being formed of an FeCoNi alloy (col. 43, lines 
58 - 67 and Table 4) and the insert layers being formed of a non-magnetic material 
meeting applicants' claimed Markush group (col. 43, lines 58-67 and Examples) 
results in a spin valve structure which "has a good soft magnetism and shows a large 
resistance change with a slight magnetic field" (col. 43, lines 28 - 57). While Iwasaki et 
al. is directed to a CiP (Current-in-Plane) style MR device, the Examiner notes that the 
benefit of a large resistance change with a slight magnetic field is applicable regardless 
of the type of MR sensor employed. 

It would, therefore, have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify the device of Dykes et al. to use a laminate 
pinned and free layer structure meeting applicants claimed structural and non-magnetic 
material limitations as taught by Iwasaki et al. since such a structure results in a spin 
valve structure which "has a good soft magnetism and shows a large resistance change 
with a slight magnetic field". 

None of the above disclose using a FeCoNi Fe-rich alloy meeting applicants' 
claimed composition limitations. 
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However, Yoshikawa et al. teach that Fe-rich soft-magnetic alloys possessing a 
composition meeting applicants' claimed composition limitations (col. 5, lines 59 - 65; 
col. 6, lines 20 - 30; and Table 6 - Fe 6 oCo 15 Ni2s) for use in thin-film magnetic heads 
(col. 1, lines 8 - 45) wherein the use of a Fe-rich composition is desired because "the 
first phase A can be constituted of a Fe-Co alloy of body-centered cubic structure in 
which large saturation magnetic flux density can be obtained" (col. 6, lines 26 - 30). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Dykes et al. in view of Iwasaki et al. 
to use an Fe-rich FeCoNi alloy meeting applicants' claimed composition limitations as 
taught by Yoshikawa et al. inorder to produce a Fe-Co alloy of body-centered cubic 
structure in which large saturation magnetic flux density can be obtained. 

Regarding claims 28 and 29, Dykes et al. disclose antiferromagnetic and 
electrode layers meeting applicants' claimed structural limitations (Figure 3A, layers 92, 
100 and 104; and col. 3, lines 55- 58). 

Regarding claim 30, Iwasaki et al. disclose insert layers meeting applicants' 
claimed composition limitations (col. 43, lines 58 - 67 and Examples). 

Regarding claim 31, Kamiguchi et al. disclose pinned and free layers meeting 
applicants' claimed thickness limitations (Figures; Table 4; and Examples). 
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Response to Arguments 

6. The rejection of claims 25 - 31 under 35 U.S.C § 103(a) - Various references 

Applicant(s) arguments have been considered but are moot in view of the new 
ground(s) of rejection. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Applicants' amendment resulted in embodiments not previously considered (i.e. 
"in which the ferromagnetic layers are ferromagnetically coupled") which necessitated 
the new grounds of rejection, and hence the finality of this action. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M Bernatz whose telephone number is (571) 272- 
1505. The examiner can normally be reached on M-F, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Thibodeau can be reached on (571) 272-1516. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Paul Thibodeau 
Supervisory Patent Examiner 
Technology Center 1700 



March 26, 2004 



